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S280 Am JThe public health workforce is vital to protecting the health and safety of the public, yet for years,
state and local governmental public health agencies have reported substantial workforce losses and
other challenges to the workforce that threaten the public’s health. These challenges are complex,
often involve multiple inﬂuencing or related causal factors, and demand comprehensive solutions.
However, proposed solutions often focus on selected factors and might be fragmented rather than
comprehensive. This paper describes approaches to characterizing the situation more comprehen-
sively and includes two visual tools: (1) a ﬁshbone, or Ishikawa, diagram that depicts multiple factors
affecting the public health workforce; and (2) a roadmap that displays key elements—goals and
strategies—to strengthen the public health workforce, thus moving from the problems depicted in
the ﬁshbone toward solutions. The visual tools aid thinking about ways to strengthen the public
health workforce through collective solutions and to help leverage resources and build on each
other’s work. The strategic roadmap is intended to serve as a dynamic tool for partnership,
prioritization, and gap assessment. These tools reﬂect and support CDC’s commitment to working
with partners on the highest priorities for strengthening the workforce to improve the public’s
health.
(Am J Prev Med 2014;47(5S3):S280–S285) Published by Elsevier Inc. on behalf of American Journal of
Preventive Medicine. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).BackgroundThe public health workforce is vital to protectingthe health and safety of the public, yet for years,state and local governmental public health agen-
cies have reported substantial workforce losses and other
challenges that threaten the public’s health.1–5 Surveys
published in 2013 by the Association of State and
Territorial Health Ofﬁcials (ASTHO)6 and National
Association of County and City Health Ofﬁcials (NAC-
CHO)7 reiterate the workforce losses and impact on
public health services. ASTHO’s 2013 survey data of state
health agencies,6 combined with the latest numbers from
NACCHO’s survey of local health department job losses
and program cuts,7 reveal that more than 50,600 statesion of Scientiﬁc Education and Professional Development,
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is an open access article under the CC BY-NCand local jobs have been lost since 2008. This represents
approximately 22% of the total state and local health
department workforce.6
Factors underlying the public health workforce chal-
lenges include the following1,2,4,6–8: (1) a diminishing
number of workers because of an exodus of retiring public
health workers; (2) job losses associated with budget cuts;
(3) difﬁculty recruiting new workers because of non-
competitive salaries and beneﬁts; (4) the gap between
workforce skills and capacity caused by changes to public
health practice (e.g., those related to technology and
healthcare reform); (5) lack of formal training in public
health for the majority of public health workers; and (6)
limited training opportunities for current workers.
Despite numerous reports describing the complexity of
challenges affecting the workforce, including those cap-
tured in the preceding list, proposed solutions often are
fragmented or based on selected factors. A more com-
prehensive characterization of the situation was needed,
which could be used as a basis for CDC to deﬁne its role in
addressing the problem. This paper describes two visual
tools that help better portray the workforce challenges
and promote a systems-based approach to possible solu-
tions. The ﬁshbone, or Ishikawa,9,10 diagram (Figure 1)er Inc. on behalf of American Journal of Preventive Medicine. This
-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
Figure 1. Factors affecting the public health (PH) workforce.
Drehobl et al / Am J Prev Med 2014;47(5S3):S280–S285 S281depicts multiple factors affecting the public health work-
force. The roadmap (Figure 2) displays key elements—
goals and strategies—to strengthen the public health
workforce, thus moving from the problems depicted in
the ﬁshbone toward collective solutions.
Visually Depicting Public Health Workforce
Challenges and Solutions
Starting in 2009, in various meetings and discussions
with partners about strengthening the public health
workforce, the authors observed differences with the
way the workforce problem was being conceptualized.
Because both the practice of public health and associated
workforce challenges are broad and complex, they can be
confusing, vague, and misunderstood. Through consul-
tation with a systems engineer, the authors began to
understand that people often ﬁnd conceptualizing com-
plex systems difﬁcult without a clear means of depicting
them visually.11,12 The authors embarked on creating a
visual tool that would help people understand the
complexity of the challenges, stimulate systems thinking,
facilitate dialogue, and help formulate collective and
comprehensive solutions.
Using the WHO health systems leadership and man-
agement strengthening framework13 and other key
sources,1,4,5,8 the authors developed a ﬁshbone diagramNovember 2014depicting the factors related to the workforce for public
health surveillance for a 2009 internal CDC surveillance
consultation.14 In 2011, the authors revised and
expanded the ﬁshbone diagram to illustrate the factors
for the public health workforce at large, Factors Affecting
the Public Health Workforce (Figure 1; additional infor-
mation available at http://www.cdc.gov/ophss/csels/
dsepd/documents/ph-workforce-factors.pdf). This ﬁsh-
bone diagram identiﬁes and categorizes selected possible
factors contributing to an overall effect on the public
health workforce.
Fishbone diagrams illustrate cause and effect, help to
identify root causes, enhance problem analysis, stimulate
brainstorming, and help to identify areas for improve-
ment or solutions.9,11,15,16 The head of this ﬁsh identiﬁes
the problem: “lack of the right number of people with the
right skills in the right place at the right time.” Four
domains specify the major categories that contribute to
the problem, and multiple factors are speciﬁed in each
domain. The four domains include composition and
numbers of workers, competency of workers, contextual
environment, and work environment.
The authors used the ﬁshbone diagram as a framing
tool to illustrate the complex problems affecting the
public health workforce in a series of stakeholder
meetings during spring 2011–autumn 2012 in which
participants offered their insights regarding needed
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Figure 2. The national public health workforce strategic roadmap.
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Figure 2. (continued).
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addressing the problems. Additional factors identiﬁed by
stakeholders during meetings in 2011 were incorporated
in the diagram, which is included in this paper.
These partners reported that the diagram was a useful
framing tool that accurately displayed the workforce
challenges. The partners included representatives from
CDC programs; the Health Resources and Services
Administration; public health practice organizations
(i.e., the American Public Health Association, Associa-
tion of Public Health Laboratories, ASTHO, Council of
State and Territorial Epidemiologists, and NACCHO);
public health institutes; academic associations; nonproﬁt
organizations; and foundations.
During these meetings, partners recommended that
CDC take a national leadership role, not always to do the
work but to serve as a convener and to facilitate connec-
tions among the multiple groups with a role in strength-
ening the workforce. Partners also emphasized that
focusing on the public health workforce alone was not
enough—CDC should include other groups that contrib-
ute to the public’s health (e.g., the healthcare workforce).
As a result of these meetings, the authors synthesized
information provided by stakeholders into common
themes to develop the second visual tool, the National
Public Health Workforce Strategic Roadmap (Figure 2;
http://www.cdc.gov/ophss/csels/dsepd/documents/ph-
workforce-strategic-roadmap.pdf). Whereas the ﬁsh-
bone diagram depicts problems facing the workforce,
the National Public Health Workforce Strategic Road-
map outlines key areas for solutions.
The roadmap mirrors the Primary Care and Public
Health Integration Strategic Map17 (www.astho.org/Pro
grams/Access/Primary-Care-and-Public-Health-Integra
tion/) developed through the ASTHO-supported Pri-
mary Care and Public Health Collaborative. That strate-
gic map was created by public health and primary care
leaders in response to the Institute of Medicine’s Report,
Primary Care and Public Health: Exploring Integration to
Improve Population Health.18 The map is intended to
guide the work of ASTHO, its partners, and others
interested in supporting the integration of public health
and primary care.
Development of the National Public Health Workforce
Strategic Roadmap was a collaborative process and
engaged partners from the stakeholder meetings in
brainstorming and shaping the content. The roadmap
was designed to be expansive and inclusive and to
represent the multiple constituencies that contribute
directly and indirectly to the population’s health. To
align with the national emphasis on public health and
healthcare collaboration, the roadmap also included
strategies that can be helpful for the healthcareworkforce. It contains components that are needed to
shift the balance of workforce development from a focus
primarily on individual workers to one that also targets
education and employment systems.
The oval shape at the top of the roadmap contains a
statement of purpose for strengthening the public health
and healthcare workforce to improve the public’s health,
which serves as the focus of the stakeholders’ collective
efforts. Four columns contain the supporting goals: Goal
A, enhance the education system at multiple levels; Goal
B, increase capability of the existing workforce; Goal C,
improve pathways for public health careers; and Goal D,
strengthen systems and organizational capacity to sup-
port the workforce. Under each goal, strategies specify the
supporting actions necessary and sufﬁcient to advance the
overall purpose. Across the bottom, four cross-cutting
strategies reﬂect the cumulative actions needed.
The roadmap served as the organizing framework for
the December 2012 Public Health Workforce Summit,
Modernizing the Workforce for the Public’s Health:
Shifting the Balance.19 The summit convened partners
as a call to action to strategize and prioritize the crucial
actions needed for strengthening the workforce and to
develop components of a coordinated public health
workforce strategic framework that leverages contribu-
tions from multiple partners.
The roadmap also has been used successfully by
partners in other workforce meetings. The Association
of Public Health Laboratories and CDC used it to frame
discussions for developing a public health laboratory
workforce strategic plan. ASTHO used it in a partners’
meeting with their afﬁliates and other organizations to
springboard discussions on training needs for the public
health workforce. In 2013, on the basis of partner input,
the authors revised the roadmap and added a second
page of descriptors to explain the intent of the goals and
strategies.
The authors are developing an interactive version of the
roadmap that will allow partners to share information about
their national-level public health workforce development
efforts. When CDC launches the interactive, Internet-based
version of the roadmap in late 2014, it will serve as an
information-sharing and communication tool. It will allow
partners to enter information about their organizations’
workforce development activities, including items such as
competencies, curriculum innovations, educational stand-
ards, fellowship or internship programs, guidelines, research,
or other resources. Additionally, it will display points of
contact to promote follow-up and potential collaborations.
Users will be able to view what others have contributed, thus
promoting visibility and opportunities to connect with
others and collaborate on similar projects, as well as allowing
the identiﬁcation of gaps.www.ajpmonline.org
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Many stakeholders are involved in a host of activities to
strengthen the public health workforce; collective sol-
utions will allow us to leverage resources and build on
each other’s work. The public health workforce ﬁshbone
diagram and roadmap are visual tools that can help
partners, especially state and local public health agencies,
collaborate and leverage efforts related to common
priorities. The strategic roadmap and its associated
Internet site are intended to serve as a dynamic tool for
partnership, prioritization, and gap assessment. These
tools reﬂect and support CDC’s commitment to collab-
orating with partners the highest priorities for strength-
ening the workforce to improve the public’s health.
Publication of this article was supported by the U.S. Centers for
Disease Control and Prevention (CDC), an Agency of the
Department of Health and Human Services, under the
Cooperative Agreement with the Public Health Foundation
and University of Michigan Center of Excellence in Public
Health Workforce Studies (CDC RFA-OT13-1302). The ideas
expressed in the articles are those of the authors and do not
necessarily reﬂect the ofﬁcial position of CDC.
No other ﬁnancial disclosures were reported by the authors
of this paper.
References
1. Gebbie K, Merrill J, Tilson HH. The public health workforce. Health
Aff 2002;21(6):57–67.
2. Perlino C. The public health workforce shortage: left unchecked, will
we be protected? American Public Health Association (APHA) issue
brief, September 2006. Washington DC: APHA, 2006.
3. Association of State and Territorial Health Ofﬁcials. 2007 State Public
HealthWorkforce Survey results. astho.org/Programs/Workforce-and-
Leadership-Development/2007-State-Public-Health-Workforce-Sur
vey-Results/.
4. Draper DA, Hurley RE, Lauer J, Center for Studying Health System
Change (HSC). Public health workforce shortages imperil nation’s
health. HSC research brief No. 4. hschange.org/CONTENT/979/.November 20145. Association of Schools of Public Health (ASPH). More than 250,000
additional public health workers needed by 2020 to avert public health
crisis: shortage will leave nation vulnerable to disease, bioterror and
health threats according to a new assessment from the Association of
Schools of Public Health. Washington DC: ASPH, 2008.
6. Association of State and Territorial Health Ofﬁcials. Budget cuts
continue to affect the health of Americans; update October 2013.
astho.org/budget-cuts-Nov-2013/.
7. National Association of County and City Health Ofﬁcials (NACCHO).
Local health department job losses and program cuts: ﬁndings from the
2013 Proﬁle Study. Washington DC: NACCHO, 2013. www.naccho.
org/topics/infrastructure/lhdbudget/upload/Survey-Findings-Brief-8-13-
13-3.pdf.
8. Gebbie KM, Turnock BJ. The public health workforce, 2006: new
challenges. Health Aff (Millwood) 2006;25(4):923–33.
9. Ishikawa K. Guide to quality control. Industrial engineering and
technology series, 2nd ed. Tokyo: Quality Resources, 1986.
10. Marsh J. Continuous improvement toolkit: a practical resource for
achieving organizational excellence. London: BT Batsford, Ltd., 1993.
11. Marsh J. A stake in tomorrow: world class lessons in business
partnerships. London: BT Batsford, Ltd., 1998.
12. Joffe M, Mindell J. Complex causal process diagrams for analyzing the
health impacts of policy interventions. Am J Public Health 2006;96(3):
473–9.
13. WHO. Towards better leadership and management in health: report on
an international consultation on strengthening leadership and man-
agement in low-income countries, 29 January–1 February 2007, Accra,
Ghana. Making health systems work. Working paper No. 10. Geneva:
WHO, 2007. www.who.int/management/working_paper_10_en_opt.
pdf.
14. CDC. Public health surveillance workforce of the future. In: CDC’s
vision for public health surveillance in the 21st century. Morb Mortal
Wkly Rep 2012;61(3S):S25–S29.
15. Minnesota Department of Public Health (MDH). MDH QI Toolbox;
Fishbone Diagram. health.state.mn.us/divs/opi/qi/toolbox/ﬁshbone.
html.
16. Bialek R, Duffy GL, Moran JW. The public health quality improvement
handbook. Milwaukee MN: American Society for Quality Press, 2009.
17. Association of State and Territorial Health Ofﬁcials. Primary care and
public health integration strategic map. astho.org/Programs/Access/
Primary-Care-and-Public-Health-Integration.
18. IOM. Primary care and public health: exploring integration to improve
population health. iom.edu/Reports/2012/Primary-Care-and-Public-
Health.aspx.
19. CDC. Modernizing the workforce for the public’s health: shifting the
balance; Summit summary report. cdc.gov/ophss/csels/dsepd/strategic-
workforce-activities/ph-workforce/summit.html.
